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1.1. Solid-phase synthesis of an HIV-1 integrase inhibitor library
HIV integrase is the enzyme responsible for the integration of
the reverse-transcribed viral DNA into the host cell DNA. As integr-
ase does not occur in the host cell, this makes it a good target for
drug discovery. Integrase inhibitors have already been shown to
be useful adjuncts for the treatment of HIV infection. Recently,
the pyrrolidinedione scaffold has been shown to give promising
HIV-1 integrase inhibitory activity. A recent paper describes the so-
lid-phase synthesis of a library of pyrrolidinedione amides.1
The ﬁrst diversity component originated as a primary amine that
was loaded onto 4-formyl-3-methoxyphenyl resin (1) using reductive
aminationconditions.After coupling2,2-dimethyl-5-(carboxymethyl-
ene)-1,3-dioxolan-4-one, the resin-bound intermediate (2) is setup for
amodiﬁedMannich reaction that introduces the second and third ele-
ments of diversity fromanaldehydeandaprimaryamine respectively.
In this way a 100-member (4 5 5) combinatorial library of prod-
ucts (3) was generated and cleaved from the resin with TFA. Seventy-
ﬁve products passed correct mass andP80% purity criteria and were
screened in an HIV-1 integrase strand transfer inhibition assay.1 2
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Many of the compounds had activity and 15% of the library had IC50
values below 100 nM. Subsequent resynthesis demonstrated thatdoi:10.1016/j.comche.2010.02.001
E-mail: nterrett@ensemblediscovery.comcrude and puriﬁed products had similar IC50 values. In order to
understand the SAR exhibited by the library members, an analysis
was made of the contribution to activity of each of the points of
diversity, R1, R2 and R3. Of the groups, R1 showed a large range of
activities, whereas the R3 position was more tolerant of variation,
and thus offers a position for modiﬁcation to improve physicochem-
ical and pharmacokinetic properties. 3,4-Dichlorobenzyl was pre-
ferred in the R1 position, and the most active derivatives from the
library gave IC50 values in the 50–90 nM range.
1.2. Cross metathesis to make b-lactam libraries on solid support
Oleﬁn cross metathesis has been underutilised in organic chem-
istry because of the potential contamination of products with ole-
ﬁn homodimers. One way around this limitation is to perform the
cross metathesis with immobilised oleﬁns. The by-products of the
reaction will be linked to the solid support and desired products
can be ﬁltered away cleanly. A recent paper describes the develop-
ment of a metathesis-cleaved linker and its use in the preparation
of b-lactam libraries.2
In this work there was an intention to make b-lactam structures
that resemble cholesterol absorption inhibitors. Interest in the area
has recently increased with the discovery that ezetimibe (4) blocks
the absorption of cholesterol by interaction with Niemann-Pick C1
Like 1 (NPC1L1) protein.N
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A preferred way of making b-lactams is by the Staudinger reaction
between imines and ketenes both in solution and on solid support.
This recent study pursued the expectation that oleﬁn metathesis
might be a suitable method for the cleavage of products from so-
lid-phase. A new, versatile oleﬁn linker has been developed that
can be both assembled and disassembled by a metathesis reaction.
Thus resin 5 was prepared and the chlorobenzyl derivative 6 made
by oleﬁn metathesis with 4-vinylbenzene chloride. Conversion to
the imine 7 set up the Staudinger reaction with various carboxylic
acids activated by Mukaiyama’s reagent. The product b-lactam
products could be readily cleaved from the solid-phase through
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pounds’ R3 position was possible by using an additional oleﬁn
metathesis reaction with a range of diverse oleﬁns to give products
(8) related to ezetimibe.O
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i. Staudinger reaction
ii. olefin metathesis
This approach provides a very ﬂexible and efﬁcient method for
making libraries of b-lactams on solid support. Many of these com-
pounds have the potential to act as cholesterol uptake inhibitors.2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
Bi-functional dendritic building blocks for convergent dendri-
mer growth have been successfully synthesised from phenolic
templates on solid-phase via a Mitsunobu reaction. Each arm of
the dendron building block carries an orthogonally protected sec-
ondary amine along the arm, and a peripheral primary amine or
phenol group (building block type 1) or a tertiary amine junction
with orthogonally protected peripheral primary amine or carboxyl
groups (building block type 2). These novel dendron units can form
unusual dendritic architectures by solid-phase chemistry, which
may be incorporated into speciﬁc complex structures expanding
the scope of dendrimer science.32.2. Solution-phase synthesis
A new, divergent, efﬁcient, and library-friendly synthesis of
furo- and thieno[2,3-d]pyrimidin-4-amine derivatives by micro-
wave irradiation has been developed. This approach started from
readily available amines and substituted 2-aminofuran-3-carboni-
trile or 2-aminothiophene-3-carbonitrile, which were converted
into corresponding formamidines in DMF using benzenesulphonyl
chloride.4
A general and convenient one-pot synthesis of highly substi-
tuted indolines from arylhydrazines and aldehydes has been
reported. This synthesis allows introduction of substitution at
essentially all positions of the indoline nucleus to achieve signiﬁ-
cant diversity in this biologically important template.5
The synthesis of various substituted 2-pyridyl-5-cyano-pyrimi-
dine-6-ones has been accomplished via a three-step protocol. Thekey aspects of this parallel protocol were the preparation of ami-
dines from nitriles under mild conditions followed by cyclisation
with ethyl (ethoxymethylene)cyanoacetate.6
2.3. Scaffolds and synthons for combinatorial libraries
New phosphorus heterocycles have been synthesised using ring
closing metathesis reactions. They were prepared from unsymmet-
rical or polyfunctional unsaturated precursors in 50–87% yields
solving the problem of possible competitive side reactions.
Hydroxyphosphinate scaffolds represent a versatile starting mate-
rial and could be of great interest for the synthesis of phosphosugar
libraries.7
A one-pot synthesis of 2-chloro-3,4-diiodopyridine from
2-chloropyridine has been described using a directed ortho metal-
lation (DoM)/halogen dance mechanism. By performing sequential,
iterative Suzuki–Miyaura cross-couplings using a variety of func-
tionalised heteroaryl and arylboronic acids, a series of novel
2,3,4-triheteroarylpyridine scaffolds have been accessed in syn-
thetically viable yields, including sterically hindered derivatives.8
The synthesis of a new series of 4-N-piperazinyl-thieno[2,3-
d]pyrimidines has been described. The synthetic route allows
introducing structural variety at positions 2, 4 and 6 of the scaffold.
Evaluation of their immunosuppressive activity in a Mixed Lym-
phocyte Reaction assay revealed that the most potent compound
has an IC50-value of 66 nM.9
2.4. Solid-phase supported reagents
Silica-bonded S-sulphonic acid (SBSSA) has been employed as a
recyclable catalyst for the condensation reaction of aromatic alde-
hydes with 3-methyl-L-phenyl-5-pyrazolone. This condensation
reaction was performed in ethanol under reﬂuxing conditions giv-
ing 4,40-alkylmethylene-bis(3-methyl-5-pyrazolones) in 75–90%
yields.10
Short and efﬁcient syntheses of various polymer-supported pal-
ladium catalysts have been reported. The reactivity of these cata-
lysts has been determined for the Suzuki reaction. It turned out
that a (tert-butylphenylphosphinomethyl)polystyrene-supported
Pd catalyst is highly efﬁcient for versatile Suzuki reactions from
aryl chlorides.11
The palladium-catalysed coupling reaction of aryl halides with
terminal alkynes, the Sonogashira coupling, has taken place in
water under copper-free conditions. An amphiphilic polystyrene-
poly(ethylene glycol) resin-supported palladium–phosphine com-
plex was used to give the corresponding aryl-substituted alkynes
in high yields. The PS–PEG resin-supported palladium catalyst
was recovered by simple ﬁltration and reused four times without
any loss of catalytic activity.12
2.5. Novel resins, linkers and techniques
New 3,5-disubstituted 1,2,4-oxadiazoles have been synthesised
in ﬁve steps by ionic liquid-phase organic synthesis methodology.
The scope and the potential of the ionic liquid-phase bound ami-
doxine is currently being explored for the preparation and biolog-
ical screening of a wider library.13
2.6. Library applications
The chemical synthesis and antibiotic activity of a diverse li-
brary of novel 2-aminobenzimidazole small molecules against
multidrug-resistant Staphylococcus aureus and Acinetobacter bau-
mannii has been investigated.14
A peptide–peptoid hybrid (peptomer) library has been designed
and synthesised, based on the sequence Phe-d-Phe-Arg-Trp-Gly.
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melanocortin-4-receptor (MC4R) which participates in regulation
of energy homeostasis and appetite. The library of peptomers in-
cluded a peptoid bond in the Phe and/or d-Phe position and con-
sisted of linear and backbone cyclic analogues which differed in
their ring size. Pharmacological evaluation revealed that two linear
and one backbone cyclic peptomer, were found active towards
MC4R at the nanomolar range.15
The discovery and optimisation of RO-85, a novel drug-like, po-
tent and selective P2X3 antagonist has been described. High-
throughput screening of the Roche compound collection identiﬁed
a small hit series of heterocyclic amides from a large parallel syn-
thesis library. Rapid optimisation, facilitated by high-throughput
synthesis, focusing on increasing potency and improving drug-like-
ness resulted in the discovery of RO-85.16
With the aim of developing new SPECT imaging agents for the
translocator protein (TSPO), a small library of iodinated quino-
line-2-carboxamides has been prepared and tested for binding
afﬁnity. N,N-Diethyl-3-iodomethyl-4-phenylquinoline-2-carbox-
amide was found to have excellent afﬁnity (Ki 12 nM), comparable
to that of the widely used TSPO imaging agent, PK11195.17
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